Sensitized luminescent terbium nanoparticles: preparation and time-resolved fluorescence assay for DNA.
A highly luminescent terbium nanoparticle as the biolabel based on the sensitization of a dye molecule was prepared. The luminescent complexes included in the particles were composed of a quinolone-based dye molecule as the light-energy transfer donor and a polyaminocarboxylate-based chelator with excellent water-solubility and a high binding constant for lanthanides. The structure of two functional entities in the single molecule made the complex highly luminescent in aqueous solution. Silica nanoparticles containing terbium complexes were prepared by the reverse microemulsion method. Such a terbium nanoparticle is as bright as about 340 free terbium complexes, and it has a 1.5-ms fluorescence lifetime that enables it to be used in the time-resolved fluorescence assays. The conjugate of the nanoparticle with oligonucleotide was prepared and used to carry out a DNA sandwich hybridization assay based on magnetic microbeads as solid-phase carrier. The experimental results showed that the detection sensitivity with the nanoparticles is more than 100-fold as high as that with dye Fluorescein isothiocyanate (FITC) molecules.